Subtractive cloning of complementary DNAs and analysis of messenger RNAs with regional heterogeneous distributions in primate cortex.
Morphological heterogeneity of individual neurons in the mammalian brain must ultimately result from differences between cells in their profiles of gene expression. However, the degree to which neurons located in different regions of the brain express different sets of genes is not known. Using differential cDNA cloning procedures, including subtractive hybridization and differential colony screening, a quantitative analysis of RNAs with heterogeneous distributions in the telencephalon of the rat and Old World monkey has been performed. The results suggest that no species of RNA exist with a distribution specific to the hippocampus or neocortex of the rat with an abundance greater than 0.05%. Additionally, the results with an abundance of 0.05% or greater which is present in neocortex of the monkey but absent from the cerebellum suggest that only one species of mRNA exists. A Northern blot analysis of cDNA clones representing mRNAs present in the neocortex but absent from the cerebellum of the monkey is presented, establishing the effectiveness of subtractive hybridization between different regions of the brain for cDNA cloning. Also presented is in situ hybridization analysis of the cellular distributions in primate neocortex of two mRNAs. One of these RNAs, detected by clone 1B4 is present in cortical laminae V and VI, and exhibits a high degree of heterogeneity in the overall density of labelled cells.